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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the electrode 
structure capable of suppressing the occurrence of 
curent leakage. 

SOLUTION: This semiconductor device 10 has a gate 
electrode structure made of a gate insulating film 14, a 
gate electrode 16 and a gate offset insulating film 18 on 
an Si substrate 12. The first sidewall 20 made of Si3N4, 
Si02, etc., in a width almost equivalent to the diffusion 
length in the lateral direction of an LDD diffused layer is 
formed outside the gate electrode structure. A diffused 
layer LDD structure part 22 is formed on the Si 
substrate surface layer on the lower side and outside 
the first sidewall. The second sidewall 4 made of Si3N4, 
Si02, etc., is formed outside the first sidewall. A 
source/drain diffused layer 26 is formed on the Si 
substrate surface layer outside the second sidewall 24. 
Since the overlapping regions of the gate electrode and 
the diffused LDD structure part is either non-existent or 
extremely narrow even if existent, the current leakage 

due to the field distribution can be suppressed, thereby enabling the electrostatic capacity 
between gate/source and gate/drain to be made small. 



LEGAL STATUS 
[Date of request for examination] 28.02.2003 

[Date of sending the examiner s decision of 09.1 1.2004 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 



(51)IntCI. 



. 10 h»w©4^4*^WAW*v 




http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAHgaqI3DA41 00651 51 P... 2005/04/1 8 



Searching PAJ 



2/2 ^— V 



of rejection] 

[Date of requesting appeal against examiner's^ Jt 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19Jpdl.ncipi.gojp/PA1/result/detail/main/wAAAHgaqI3DA410065151P.. 



2005/04/18 



(19)H#BI#fffr (J P) 



a® & m 45 ft (a) 



(lD&fftiiil&IPiit^ 

#PPF10-65151 

(43)&i8B ¥f£10*f(1998)3/!6 B 



(5i)int.a. 8 mm^ ftftmmmn f i mmm^mm 

H 0 1 L 29/78 H 0 1 L 29/78 3 0 1 G 

21/316 21/316 X 

21/318 21/318 B 

21/336 29/78 3 0 1 L 

3 0 1 P 

if3RJS<Z>»4 OL <-£ 5 H) 



(2l)tti»#^ 


1*W¥8-214799 


(71)ffl|gtA 


000002185 








y--*fc££*fc 


(22)fUKB 


8 ^(1996)8^148 




^m&jmnt&m 6 T B 7 #35-^ 








4>m so 






















(74)«S1A 





(54) \mwv>%m ^m^mwsca^oywt^m 



(57) [fifi] 

10B, S i S« 1 2 _t 

celiac Llanos i, n 4 , s i o 2 f^e^c^i 

(Dlf-Y K I 5*-Jl/2 0mm$tiXl>Z> o fg 1 ©1M F 
■5 * wI/©TMROWBI© S i S^HtC^ifitJtJlL D 

©jfHIJKittS i , N, , SiO, #*P6tt-5#2<3W-< 

JKD j*«l© S i IHR^JBCCtt V -X/KU^ >&i&I 2 
6jW&RR3trCC>£. F*ffiiffitftJlLDD1«itgP 



14 K««JK 



10 *£^<3**<*£S(7^asej 1 



18 h^7-fcr-y hfettfi 




26 tt&E 



20 m\ <&V4 k->*-vu 

24 »2 0^-f K**-* ^ — N 12 Si; 



1 

imimi] y - f mmommmix. LDDt-fK'n 
- )\y t l x l d d &f&mw<m75fttiM&K. mm o t » 

£ 1 ©1M F •> * - ;U©TMRtf JWJ©3£tt8UB«£ L D 

«3 (fit* c i £ -r Sit 1 «cetto^NK4cK 

3 ] ¥a*f*««±K y- F BMtil*Tfll i T 
& y- F j&ffi U &««: . C V D mc J: 0 jjgfli 1/ , 

Si. 

-Y * > -f > 7' 5 >7" - is a >&tT -oT L D DIlffilffiMZ 
mioyyj F9*-;u©iHBKCVDiSKJ:«jJ3aiU 

A * > -Y > y'v > -r - V 3 > «rtf -o T V - X/ F U A > 

a»«w*jg«r sxgi *« *. s c £ *««£ -r 
&&&■©»&#&. 

[1**114] IKDItn^t-^CVDffiTSI 

u fcan, » t e o s K-cjgfisr * c i *«« i r sit mm 

[0 00 1 ] 

W^TUfciSm^'J-f (GI DL) £fqii|HJU *r>» 

iiiftfmaawfflatt&fPtttcMtijfey- fh6bi«££w 

[0 00 2 ] 

[fi£3fc©ftffi] ¥*f*3IIE©ffi«fiH[:. «£oT¥i§*K 
B©*^ffi©»ttftK:m>. *^SISF*9gP©mi? 
tt. K<tt««|SUC*4. iC5T, 40 

■©«FtttcR«-r» * l < &«,»«»©— it, y- * 

Id-A'Es • exp (-B/E 
[0 00 7] i^3tX-S 0 fc/cU A, Bt«n-?^£ 
irc£>£ 0 C©5£«:. E s*VjN3i>«i'»J-i'SSfeI d 
^l^<fW6nSCt^«LTI,>5 0 £/c, s 
I50GI DLWfSm^cJSfT-t^KC-etl-en^T 
y- F F b A >W«JEV g d&t>WfcJP¥T o x 



(2) ftM^r 10-65151 

2 

* * F*3i#SW3l#*§c:"3~ 'J — (Gate Induced Drain L 

eakaqe: J£TF> ffifKG lDLif^) ©!**#,& S„ 

wt*c. ae*©*«(*«B©»«ji**-rH 4 £#ab l 

T. C©«8E';--*©#£jrf2/-XA*ttW-r4. i4 
Km-TJ: Mc\ #9M**«©y- FmH 1 

nw, y- 7 :/ , ««5©y- htm 

§t2/¥^LDD»©l?W«C»<#fc'rafc*. *© 
WWW-aKiBttS^ilH**©* + U T# F >*;U 'J - * 
Lt, HaSU-^^O'-S. 04t, 4(JS ilfe 3 
io «v-^XttFlx-f>l£|feJiX»LDDi£fcJi. 6«V 

-*ra«Siyf7M:Fiw>««'r*s. ee*, c©y- 
^sMPWsMiL-c. y-F«jft©«fisa. y* 

[0 00 3] 

[^HJ^&OJ^ £-f&gigI] LfrU c©7?S«. 

fc. c©^£«. y- Hijft©WBHb*tT ^fc*, ^© 
B8©*!tfl Wtc iot S^dn©^^^^- ztt. y 
-F^*e^J©tBi:!fi:t55A^D2.Ci. y-F©*D>^ 

#tfiwi£tttt i'©8wn^em-r 5 c t $ n-s . 

[0 004] «±©«fc -5 a*flHCflK6 it, *^BJ©a 

-5^y- FmgSLO'ffitfeJi (ldd) «ji*fliAfc*w 
«««Rc«-©«ji2rffi*it«-r5c i-c*s. 

[0 00 5] 

[aw*»w*-rsfc8!>©#s] *»w#b» y-F«^ 

(il. 5fef. G I DL©«a^*~XA*W52 % i&Lt 
^•5 7 1 8—7 2 1 - I E DM8 7 fC^t£©T.Y.Chan^ 
©l&3t. The Impact of Gate-Induced Drain Leakage C 
urrent on M0SFET Scalinp^CC#a Ltc 0 Ctlh<DW!%. 
ic^tilt. GI DLfcjBHUfcKU-f I d 
«. ^<*/y-F^lii*ffi^WicfcWSmW^SE 

[0 00 6 ] 
[*1 ] 

s ) CD 
[0 00 8 ] 



(3) 



m%¥- 10-65151 



Kox. (V g d - Vbend) 



E s = 



K s 



T o x 



(2) 



[0 00 9 ] fetch. VbenAty- F WMbC&m Ltc¥ 

g f > * ;u - * £ c i & 

6, y-^maEOWWCB, jim, Vbend=l. 2V 
(-Etr) 4ftAlt <2 ) 5£©I+fS^f5. 

[ooio] u*<Djtt<D£ ^icmmmz 

B<-?Zto>t)*)<,C. ffltt (2) ©Tox^tl<t4 

fttoott. y- h&ffcjf*-;^ w^«w*«abr/hs 
<-f SCiKJ^T. ( l ) 3S«:*$wSACDSOfiiiP* 
^(t3-t+. ^©*£S. i3K^t J:5fc. GIDLtC^a 
Hbfc'J-^fSl d£LOCOSMB22Si5^-C2fe£0/e 
fife© >J - * maiEJ&lTtcHHWT 4Cim4Ci (c#il 

[ooi n ±K*Dja{cs-3*. ttt9Hcfa&%m»$i 

SB, y-HfiOSiWCLDDU-YKf ^-JkiL 
tLD DMt^iti®tt^n&lttKfi(c(3(^L/C»4e®IR 1 
©1M K^*-;Vi. *©*HM{ej|S2©lJ- A FOx-fr 

m ©■*-( f ■> * -^©Tflnia^j^ffflcaiR* 

IKLDD ffift£tt& . 9 2 ©If A F S * - ;U©J>HIJ© 

l»5C£*«i40ri>4. SfiKtt. #2©1M F 
■?*-Jb*flteRr*«lH©9l«*J:»3»l©1^^ F-5* 
-Jl/**JsaE-r*«W©»«**fi<-rSCi«:j:D. y 
- F / v - ^IBSCJf F / F >M©»«g:«*{6 

[0012] *||l38<C{*&¥aM^iK©Kft&& 

WfcJBlSLfcfftK. CVDffifcJ:DBEIIIU 

■r*i«4, un©-tM h"^*-^©^fiij(ccv D^tc 
ff orv -*/ F u -r >ffi«««*}l5JiWsn3li*(i 

^.SCt^MiUI,^. *f*L<«. mi<D?4 F 
•5*-JU*CVDj*-CdWUfcWt»TEOSJR-Cja«r 

[0013] *^CC J;h«, y- F*@©WffliJH^C L 
D DU"^ F$*-Jt>£UTLDD«*«i*©^fli(;R 
StCtaStili^Lt^SOlSl©-^^ F^*-->Ui, Si 
©•f" -Y F "i/ * — JU©TWIS WfWJ©»^*BiC L D D i£ 
5 C&(eJ:0. F«fl6/LDD*aRJB 

y- F^ffi/L D DftflfcJB©*-^ ? ^'^©^/JMfc 
KJ:f3. y- F/v-XHM*^- F/FW>RB©# 



[0014] 

[#&8©3e»©J&SB] tTBt, 8StfBli6*#J8lOT. ^ 

sswts-?^ x*fm * .t o if id tetttipi-r a . 

*jEB^Cf%£¥igft£ia©gS5feffiJ 1 
io Hltt. **W«:«S^W*Sig©|tE*«©Jl1»jB*^ 

■r«saat?*a. *3Ufcw©**f*«B 1 ob. sue 

nvrj^-et. siifii2±ic y-MMMU4. y 
-nil 6st>*y- b*y-t y hmmmi 8#»6ft* 
y- ms«jt*wr*. y- h«a«fi©iww«:tt. 

-> a >©«*ifiii6;»fis tcee^u c»tt©* i ©-9- 

JU2 0©TMRV^M©S i»«12 aiKBYt> Y 
l^a>«:J:0IMWBLDD«lfiSP2 2#JF* 
20 jjR3*rCl,»4. Iff 1 ©1M F2 + -JU2 0©^f»lCCB, 
WlJSii N, #»e>fc&lfl2©-tM YV*-)\s2 4*5 
ffMStrtl^S,, »2<Df ¥^*-)^2 4©?fffliJ©S 

ia^i 2*)KcB-r^->-r>7*7>f--va>cc < fco 

[0015] JitTiC. H 1 ictntwrnm 1 ©3^{*ilM 

< i ) fif*ii5j«tcbr. s i 2±&ty- F*&f# 

Ml 4. y-FSffil 6&t>*y- F^^Hz -^ F$£,«Kl 

30 F»Jft*«JiS-r4. 

<2)^C»-e. LDD-ft>-/>77>f-i'a>©i 
^[S]ffi;t!jSiC^^1f fcifl^Jt^® 1 ©It-Y F * 2 
O^C V D^£S.O*i <0Bf&-?&. 

(3) LDD©-Y^>-Y>7"7>r--Y^>3>*tTt«K ffi 
fKBL D D«i»g|52 2 iBf&T Z>. 

(4) ^Z©"^^ K^*-^2 4?rCVDaMX7f 

40 [0016] #JU5fc{?iJ-eB. 0 1 iCfr.S- J: ^ 1 © 
•^W F3*-JU2 0#«ffit«LDD«iftai2 2©IS^fSj 
!£SSgi|H) rt»S©-C. y-HSl4£te 
IS)lLDD#jta52 2 4©*-'<5? 

*/cB??«EUrt>gs!>r/h$t». iot, 

j&*#s£i/&t». y- h/v-xrasyy- f/ f 

«tcfcW4*-FlftM«fc*0fclMK»£. -&©ffe© 
»WSfJliiS»4©«i-c«sS3nri»S. *HWt«, 

50 ±j£©cfcMC > C©^-^'v^7'^^l^>. g(/< 



(4) 



mmW- 10-65151 



©#m^fi«, y- f /hmsub * ->< ^ v ymwz&? 

[0017] glgfeM 2 

M2 ». #&Wc«£^#4lg©Si]©1iS6ffiJ©S«j£ 

jUttfiJ 1 OS 1 (DV -i F 9 * -JU 2 0 #S i , N< X'JB 
/S3n-c^-s©ic*tL-c, #g|J£0!l©Sl ©t^ F 1 ^* 10 
-JU3 2Ji. C VDarj?SMbfclS^TEOSfllT?f^ 

i o©^sxii5iDr*^-c, siss^'J i tm cvhgkznt 

5„ **»0|-Ctt. Sl©1f-Y K-5*-JU3 2j5*CVD 
ttW 1 ©*1 ©If K 9 * - 2 0 ©J&5S©KKCj&ET 
[0018] HftSff13 



H3tt. #fPJK<&5¥*#l^©M{eSlJ©IIS£0!l©Jf 
Wfi4mti*H'C*S. *ISte^d©*«^S4 0T' 20 

SI <DV-4 F^*-^4 2 ^iPI^s©®^ S i 0 2 
t'M^. W-M<Dm2(D-9-J F')t-;l'4 4Si, N 

SC/y- F/ FU-f >IH©#*g«. H4cy- F/n > 

Ci*!Tt5. *fc, *HJfcW"C«. y-hH »)©*£. 

[0019] 

[^©a&s] *^©MK<tht3:, y- t-mrnvm 30 

fflffitc L D DIM F * -;U<t L D Dt£fMRift©flt 

#frffitfcg{tt3:tstiC3:^Lt4s©S i©t-f K 1 ?* 
LDDJ£««**«l**Ci{C«t*). y-F^ffi/l&ffc* 



JCJ:*). (1) G 1 DLfceHO/ty-fflBSlE^tlpWr 

*c «t*JT?*4. (2 ) f- vmmm.^m\.^ir> 

£#£S*fct»£t» <3>y-h/v- 

ij&s-c^. ¥^f*^B©WJSSiMm;Rt>'iSsiisHiM?fe* 
[HBS©«m&3MB] 

[EI 1] #»Bfc«4*»f*»S©*MsW 1 ©»«ii* 
[12] *aHKft&¥i$^a©£ttffl2©Jlfltifi& 

[El 3 ] #%Wc&6¥2»i*ilM©Mfe0iJ 3 ©Ji8ti££ 

s. 

[H5] G I D LtD^y *-XA^ PJ-ri>ISit' 
[0 6] G I DL*«HWStiSCi%WW-r4y^7r 

[ftHf©!^] 

1 y-hns. 2 y- neuK, 3 v-* 

X«KU-f >ffifWXttLDDJStWB, 4 Sil 

5 y- F/ffifWl*-'-^ ■» , 6 V 

7 KU-f>««. 10 HJStfU©* 

2»{*«g. 1 2 S i £&. 1 4 y- hlMHK. 

16 y-FS@. 18 V-Yirv-bvYUm 

m, 2 0 Sl©tM F"?*-Jk 2 2 ffiftftJIL 

DDlfjiSP, 2 4 S 2 ©-^^ FO 2 6 

y-VFi-f 3 o mmm 2 ©^*^« 

S. 3 2 SI ©If-/ F^*-;k 40- jlSSm 

©30*ft&&. 4 2 SI Ff*-Jk 44- 



14 



24 RZOJ^-f K->*-^ 



[0 1 ] 

18 y-M7t 5 hewn 

22 *S«»LDD«i*ffl 
26 ffiRIR 

— 




12 Si SIS 



[H2] 

30 *Bi8©*MMMSS©ll«W2 



14 f- \-tmm 




mm 



16 r-bnm 



18 >r-h=r:7fc* Hfe»» 



22 «SL»LDom^ 



KU-f > 



24 IB2^-f h'0*-K 



12 Si £*g 



«fBB¥ 10-65151 



[03] [04] 




[05] [06] 




2. y-hesta 



